The microenvironment in the Hirschsprung's disease gut supports myenteric plexus growth.
The transplantation of neural crest derived stem cells (NCSC) is a potent alternative for the treatment of Hirschsprung's disease (HSCR). Cells to be transplanted should find an appropriate microenvironment to survive and differentiate. Influences of HSCR-smooth-muscle-protein extracts upon isolated myenteric plexus cells, dissociated dorsal root ganglia and NCSC were studied in vitro to investigate the quality of this microenvironment effects. Postnatal human gut from children undergoing colonic resection due to HSCR was divided in segments. Smooth muscle was dissected and homogenized. Glial-cell-line-derived-neurotrophic-factor (GDNF) and transforming-growth-factor-β-1 (TGFβ-1) concentration were measured in the homogenates from the individual segment using ELISA. Myenteric plexus and dissociated dorsal root ganglia (DRG) cultures, as well as NCSCs were exposed to protein extracts derived from ganglionic and aganglionic HSCR segments, and their effect upon neurite outgrowth, survival, and branching was evaluated. The amount of the factors varied considerably between the individual segments and also from patient to patient. Four major expression patterns could be detected. While all extracts tested lead to a significant increase in neurite outgrowth compared to the control, extracts from proximal segments tended to have more prominent effects. In one experiment, extracts from all individual segments of a single patient were tested. Neurite outgrowth, neuronal survival, and branching pattern varied from segment to segment, but all HSCR-muscle-protein extracts increased neuronal survival and network formation. Smooth muscle protein from aganglionic bowel supports the survival and outgrowth of myenteric neurons and NCSCs and is so an appropriate target for neural stem cell treatment.